Matter No.: 06618-929001 Page 1 of 16 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LINES AND VlAS INTEGRATED ON 

SUBSTRATES 




Matter No.: 06618-929001 Page 2 of 16 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITQRING OF STRESSES IN 

EMBEDDED LIN^S AND VIAS INTEGRATED ON 

SUBSTRATES 



FIG. IB 




Matter No.: 06618-929001 Page 3 of 16 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 




Matter No.; 06618-929001 Page 4 of 16 

Applicant{s): Ares Rosakis. et al. 

ANALYSIS AND MONJITORING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 



o 

p 

^ 6 

<o 

O >< 
r- CO 
X (D 

T- II 

II ^ 

CO 

o 

HI 

I- o 

a - 
- to 

CL O 
O lO 

m 
II 

w 
o 



CM 
II 



LJJ LU 



o 6 

h- CO 

=» II 



Q. 
O CD 
o o 

o § 
111 111 




flO 



M 
O 



c 

o 

1 

c 

a 
> 



<0 



CO 



Matter No.: 06618-929001 p 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 



FIG. 4 




Matter No.: 06618-929001 p 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LINES AND VI'AS INTEGRATED ON 

SUBSTRATES 



(D 

(0 II 

CO E I 

— rl 



- _i_ 

75 



O) 

c 

a, 



E 
in 

CM 

in 



CO 
O) 
CM 

M II 



0) 
CO 

O 

UJ r£' ••>> 

in o 

O CM 

JL II 



(0 

O 



(0 



».2 



1 « 



S O O 



* « 1 


■f ""(:' :r ■ r 


I ' ' ' 

• ■ ■ 

• ■ : ■ ■' 

1 •. • 
i - : 

. » ' . • ■ 

s ■ . 
» • : ■ . 

i': ■ 

I ■ ■ ■ 


1 
1 

' 1 ■ 




- ■ i 


1 ■ i • 
1 1 ■ ■ 

I " . J ■ . . 

1 . •- . • ■ .(•■ . . 
-• 1 : . ,■ • I.. 




.... — 


i 


:l I . 

• . .-• ■ 

I . • . )■••■•■ 

■ 1 - ■ 

:■ "1 •■ ; f .. . 

.... ■ . .y 

: I . .1.- 




- 




•\ -5 


c^, V 

& \ 




... 1 i i — I ...L 




. i ------ . 7 ■ .- - ■ - 

\ . i. 

■ .1 . 

■ ■I .. -.■ ■ ... 

1 1 1 1 .,.1 


1 . 1^ 


1 1, J { f 



o 



to 



to 



M 



o 
o 



o 



o 
o 

<0 



o 

.- ■ I' ■ 



o 
o 



to 



Matter No.: 06618-929001 Page 7 of 16 

Applicant(s): Ares Rosakis, at al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LIN^S AND VIAS INTEGRATED ON 

SUBSTRATES 



(0 
(0 

CO 



i + 
o 



■D lO <^ 
CM VO 
lO <N 

O II 

LU 



(0 

<D _ 



E 



b 
co" 



. o 

O CM 
3 II 



II 



W _ 

" E 



o 

0) 



0) 

*J _ 

W 0) _ 

§ O O 



^ O 4^ 




o 



CO 

o 



(0 



s 



o 
o 



O: 

s 



o 



(!) 



Matter No.: 06618-929001 Page 8 of 16 

Applicants): Ares Rosakis, et al. 

ANALYSIS AND IVIONITQRING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 



(0 II ' 

CO E 



Q. 
I 

X 



o 

lb 
o 

0) 
T3 



O «) 
11 3 
XI ^ 

- OJ 

E D. 

I- . 

0 i ^ 
J o 

« 0 o 

fl> C Q) 
4-1 O ^ 

(0 0) 'C 

S O O 



1 — r-T~r~T — J — i — r—r 



-1" 1 — r 



~T — r — ! — r 



~r-~T — I — TT — r--i — nn 



O-J I ! UJ L 



J — i I i I L. 



J — I — I — L. 



o 



> 



Matter No.: 0661 8-929001 Page 9 of 16 

Applicant(s): Ares Rosakis. et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 




00 

CD 



Matter No.: 06618-929001 Page 10 of 16 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 



0) 
(0 

(0 
CO 



CO lo 



> 

II 



E 

d 
II 

DC ^ 
CM ^ 

(D 



O 

O 
J) 

0) 

■D 

CO 

O 
LU 
I- 

<f) 

(/) 
Q> 
C 

:3 
O 

■ ■ 

n 

(0 



o 
II 

73 



(0 



II 



in 



E 

lO 

d 
II 



(0 
Q. 

IE 

CO 
O) 
CN 
II 

> 

b 

co" 
II 



1-2 
o 

o o 




00 
O 



o 



o 



o 



o 



o 



« 

o 



CO 

I 



o 



Matter No.: 06618-929001 Page 1 1 of 16 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED IINES'AND VIAS INTEGRATED ON 

SUBSTRATES 




€0 

« -, 

•o- 



(0 

o 



O 



(6 



Matter No.: 06618-929001 pj 

App|jcant(s): Ares Rosakis, et al. 

ANALYSIS AND MONITORING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 



in 

CM 




3 

o 

■ ■ 

(0 

0) 
■*-> 

(Q 



M> 



E 
o 

O 



CO 

II 

■ ■ 

c 
o 

■ ^■1 
im 

o 



C 



Matter No.: 06618-929001 Page 13 of 16 

Applicant(s): Ares Rosakis, et al. 

ANALYSIS AND MONJTORING OF STRESSES IN 

EMBEDDED LINES AND VIAS INTEGRATED ON 

SUBSTRATES 



FIG. 12 
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Illuminate an optical probe beam onto a 
substrate-based device with line features 
formed over the substrate to produce a 
transmitted or reflected probe beam which 
acquires surface spatial gradient information of 
the illuminated area (e.g., using an optical 
shearing interferometry system) 



Process the surface gradient information in the 
reflected probe beam to simultaneously 
measure first and second curvatures at a 
location of a line feature along the longitudinal 
and transverse directions of the line feature 



Compute stresses on the line feature by using 
an analytical function for a multi-layer structure 
based on measured first and second curvatures 



